This paper presents a study of green buildings implementation from the perspective of housing developers. The agenda of green buildings is to preserve all natures from the destruction by human activities. However, not many of house owners know that their houses are degraded and produced CO 2 , roughly 10 to 30 tonnes annually. This means that our houses are one of the causes of the global warming and environmental pollution. Therefore, the green building concept for green residential is an alternative effort to decrease the effects of CO 2 . Green residential means applying the houses with a minimum energy, water and natural resources that provide good air quality and reduce wastes. This qualitative study aims to explore the perceptions of housing developers towards green residential development. Presently, the demand for green residential is very low because buyers hesitate to pay 30% more costs for a green residential than a conventional house. The data collections for the study area are throughout face-to-face semi-structured interviews, photo collections, and some observations with housing developers. There are twenty-two respondents involved during the data collection period from two home and property exhibitions. The study finds that 77% of respondents are aware of the green residential concept. The other 23% of respondents realize about the green residential concept and the perceived benefits but indistinguishable. Government roles are significantly crucial for flourishing the development of green building and technologies into the housing projects.
Introduction
Excessive development has led to main changes in world civilization, including the economic, social, and natural environment 1 . The negative impacts of human unlimited activities like extreme energy production (e.g., oil and gas industry) and overload transportations become problems to the world's financial, economic, social, and environment. According to a report in United State of America, residential, commercial, and industrial buildings produce Carbon Dioxide (CO 2 ) emissions more than 38% as compared to 10% of world's CO 2 emissions 2 . Therefore, the air pollution becomes a tremendous impact to all of us, especially our health, environment and property damage. As examples, an environmental degradation and extreme release of CO 2 worldwide significantly impact human quality of life. In the U.S. alone the average output rate by using coal-fired electricity generation is about 954 grams of CO 2 per kilowatt-hour. And recently, the petroleum consumption to produce electricity, as much as 119 billion kilowatt hours of the nation, has produced 106 million of metric tons of CO 2 emissions. This indicates that the nation becomes the second biggest polluter at 863 grams of CO 2 per kilowatt hour. Thus, green development becomes the world new agenda to ensure that the human standard of living can be sustained. At the same time, the surrounding nature must be preserved from any damages caused by the pursuit of economic growth through the heavy development. Green development now has been developed by various countries in the world such as European countries, America, and Australia. Besides, Asian countries such as Singapore, China and Japan also have applied it appropriately to the needs and development of their society. Green development is not only important to the extent to advanced countries, but also important to developing countries such as Malaysia and Thailand. As one of the major industries in Malaysia, the construction industry certainly can effectively achieve human living standard by developing the green residential. One of green residential criteria is that the house can achieve long lasting, sustainable through the efficiency of energy use. It can be achieved through green technology applications like photovoltaic systems, rain water collection, and recycled materials.
The study background
As a developing country, Malaysia also adopts the green programs (green buildings and green technologies). The government has implemented the green programs as stated in the government agendas since 2010. Several implementations included are improvement of living standards, promoting sustainable development system, preserving and conserving the environment, and green supply management. The entire agenda is based on the implementation of Agenda 21, Sustainable Development Program United Nations (UN). Throughout the agenda, Malaysia was interested to follow the footsteps of developed countries in developing foresight in-line with the consensus with other countries as included in the World Summit on Sustainable Development (WSSD) on the planning and direction of green development in the new millennium. For example, the European countries have used many of energy efficiency systems and green buildings such as the British Research Establishment Environmental Assessment Method (BREEAM) and the German Green Building Association (GGBA). As consequences, Malaysia has launched its green building program by introducing the Green Building Index (GBI) developed by PAM (Malaysian Institute of Architects) and ACEM (Association of Consulting Engineers Malaysia), in order to promote and to flourish the construction industry with green building technologies. GBI is the first green building program where the environmental rating system becomes one of its standards and also the first comprehensive system in Malaysia to evaluate the environmental design and building performance 3 .
The problem statement
House as a part of human life should be planned with a balance between physical buildings, environment, and people as the residents. As basic knowledge, the conventional house produces 10 to 30 tons of CO 2 a year and it directly becomes one of the major factors to contribute in the global warming catastrophes. Therefore, a green development agenda becomes a new impetus in the arena of construction industry in Malaysia. The introduction of GBI can be a motivation for a green benchmarking in the Malaysian construction industry. Since the agenda is novel, it has created a lot of misperceptions and problems, not only for potential buyers, but also for the construction industry players such as developers, architects, engineers, town planners, and contractors. According to the Ministry
